We also apply the thermal wind equation to the stratospheric temperature retrieved from the CIRS nadir observations (Fig. S2 in the Supplementary Information). Fig. S2 shows that the thermal winds in the stratosphere increased -60 mls from 2005 to 2008, which confirms the previous results from the CIRS limb observations 18 The temporal variation of the equatorial jet in the stratosphere is related to the varying temperature, which has been observed previouslyI7-19.
In these previous studies 18. 19 , the varying temperature and the related thermal winds are further linked to the vertical propagation of Saturn's equatorial oscillation.
In this study, we report the temporal variation of equatorial jet speed at different altitudes in the troposphere and stratosphere of Saturn. We find that the wind speed of the equatorial jet 21 have been discovered on the giant planets. The season of Saturn will be the same in 2010-2011 as it was during the Voyager epoch (1980) (1981) . A detailed comparison of the wind field between the Cassini extended mission and the Voyager mission will shed light on the inter-annual variation of equatorial jet structure on Saturn.
As well as enriching our knowledge of the equatorial jet and oscillation, the temporal variation of zonal winds has important implications for atmospheric dynamics on Saturn. The high-altitude equatorial jet is at 60-mbar, which is near the tropopause l7 . The direct measurement of zonal winds ncar the tropopause will benefit the exploration of thermal winds in stratosphere.
Fouchet et a!. 4 and Guerlet et al. 18 integrated the thermal wind equation in Saturn's low-latitude stratosphere by assuming a null wind as the boundary condition around 20 mbar. Obviously, measured winds ncar the tropopause will be a better boundary condition for deriving the thermal winds in the stratosphere, even though the different boundaty conditions do not change the vertical structure of zonal winds discussed in the previous studies 4 , 18 The weaker time variation of the equatorial jet at the 60-mbar (-20 m/s) than at the 1-mbar (-60 m/s) further implies a commonality in the vertical propagation of the equatorial oscillation between Saturn and Earth 22 Finally, the difference in behavior in the time variation of zonal winds between the troposphere (e.g., 500-mbar) and the stratosphere (e.g., I-mbar) suggests that the driving mechanisms of zonal winds are probably different between the stratosphere, where the radiative effects are important and the troposphere where the convection and turbulence are important.
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